S 329l pole ousiuiils

& Cloy 09 095 ails0g, il 9 S gy S oy
(Zn, Cd, Pb)u.»fv.w Ol 8

3

dgwlo Slygi anile

Loal, sl

S5 51 353

YA e



S 9l pole cusiiily
S pole 09,5

& Sy 09 095 ail0g,y ol 9 S gy SO (o)

Ul Syg asla

Lo, ol
B2 51 S

:gbie bl

WA e



&
d'u};/

@U&/lo)/ﬁ'/;d’/cfo . .lo/'ﬁjlzzf;u’ﬂ/")Jﬂ “.}.L/”‘{’/.’U’/dut’

. . " » » “ - . )
zrlv”/i"bl]l Lol el .,o'm/cfut)/L:«“Z;’//r/zwbua{)d ."at’jr;u’

" @ » . o ey, ¢ .
Al gjc_"/uéuc’v "w/uf/"’,//'y’}.(ﬂu/mu’/"gdé/'/;//ﬁ/
Y a e - » ”, - » -
Bostd e bt gt i B e
s e Woon s Ton Sl g™ U E S P
L] » ”» .

.r/’)'/&/U/:J/’/JJJ/TgM 22 )4 (529095



Al



s b
PETIN Olse
c s“)lé “*&-’
S el 00 S
\ FURVIS
@l (o3 9 SllSi gl Juad
f SSRGS B
14 Cgmy S e Ol 1Y)
A ST oS 518 Y1)
a pouadls-Y-)
\Y 3, Y-)
VY ¥
\0 Lol oDl s 0Kt I3l 50—
\# ol &bs ‘;ojﬂ.—?—\
VA ol ChS 59) 2 2l IS SV
Y SIS Lol g,y s ol s Ll g a5 ~A-
Yo wd)S O yg0 Dl (590 )
ledy, 9 Olgeipgs Juad
¥4 Cgmy 90l (618 digei )Y
Y g’l orlords u,,ubaj V-)-Y
vY Lde oS50 sl g, 4 (2N Cd P (Ks @lils i (6 pSosladl -V -1 -1 -
Y'Y (Total Dissolved Solids)TDS L s oailowdl jlade -Y-) )Y
¥y Ol 9y & 2l 50 Jsle e g menelS (SloglS (55503l Y-V -1 -Y




¥ ail>og, @S Gy sdigad (g3l oalel 9 6,8 pdiges -Y-Y
T b gy (2lond 9 (o8 Sloogas uai-Y-Y
m Fegyded gy A gy Sl (6, Seslasl V-Y-Y
" ooy, PH ol 605 o5l -Y-Y-Y
e Jolee peedS” Gl S (6525 ojlasl —Y-Y-Y
¢ poalS 5 (59, epy S)lliul sl Jolons args —F-Y-Y
A% Sy O )y},o )LQ-'> sSa).u_a ..\.»...u‘ 59 p..a.m u,':'.:s) L> JS )..ol.& u‘)—'-" 6)5 o)“..b" -0-Y-Y
" Sblal ey el £-Y
va.. (_g)l.o] oL 5 as 5T
" g Lol -)-$-Y
" gy, Alolas Y-5-Y

o g @l ipgm Juad

v oy 9 ol -y
A T o geym V)Y
NS ol 48 Gy -Y-1-Y
o) ol 50 pgresls -Y-1-¥
0o Sl ey AL g gan TN -Y
04 yolis uj%ﬂ ke 6950 (2Ll ) XJ"E'—A—\—\“
£ Gy 5 ol polic G (SiwanF-)-Y
Y Gy Sleogas (S5 gy J5 e S (g ool Sinan-V-)-Y
70 ol Sleogas S gl IS nKiw Ol o sole  Swon-A-)-Y

" S xS A



V¥

Yo

aolgiiony- Y




Ldgder oo 48

Olye

L.)"‘ @LQ} u,jJLuc 9 GLC 9 USEPA aliseo 0)‘..\.'[*..4‘ 9o olfdié )I (ppm) L)”i"“) ]..41.«& cdale )JoLla—\—YJs\.\}

YA

YA

olic

S Glises gl Fogll jo (SKuilil ey (asls polie -Y-Y Joax

i

lisee ol olslae CosdaeV-Y Jgox

¥

\fs

axllas 590 alis GoolKiiny] sl plond § (58 Sloogas Sy -V-Y Jso

A

4.;[505) )‘ Ls)‘d).'d.uﬁm L.SL{me 5o g.j w—in—\.u) 9 p_a).»...o ‘M ).M)LAA -Y-y Js..\?

aslllas 5590 sl piin siogs Lol -F-Y Jgu

¥a

¥a

0)‘..\91.....4‘ ))\)La.o l.| u—l 6)‘014449.04 éuem‘ GALQJ 0 G9) )13 u..il.».n c\.w.:LAA -0-Y Js..\?

ol ppolie b T (slasiges oo SlolSisl 19 53, 585 (oo sl ¥ Jpor

b)‘..\Jl.o...ul )J«)LQA La uT 6)10)44.79.0_1 L_sl.heli».m.vl SALM )O o )13 u..il.».n c\.w.:LAA -Y-Y Js..\?

AR

oY

Dgmy 2 (Flgl B T oo

oy

oy gl =) =Y Jgur

oY

oy 59y S92 —VV-T g

oY

of

gy PH Slgl3 1YY o

I PH Slgl3 -V F-Y Jgazr

N

A

S9) 895 a0, B gy 5o (PSS 2 p S hee) S5 e SIS o0l VO Jgo

oy

Sl (e ol 5l sl Coawds gl —VF-Y Jgus

(M/S) 5Y oKl 1o 89,855 ailsog, aildls 5 ailiale o5 Lawgie —\ V=Y Joax

(M/S) I5Y oKl ,o 39,,095 ailsg, ol Jlo —VA-Y Jgax



£

Y

Sty g ol i SIS o ool Saon 14T Jgo

Y

4

4

0

0

Cgey Dloogas (g ooy S ke S oole (San -V =Y oo

gy S Sl38 SD y JBlas ¢ 1STas ¢ Kilee VYT Jgo

gy g Sl ¢y HloBe g gy (S SIS soles (Ko SVY-Y Jgux

<l ot 5 (Sa5ed Sheogas (5 SD 5 o 25lao 1 Sl VY Jpa

alsag, STEC 5 PH (X jolie oy ool (Sioon -YO-Y oo




™\

oY

oY

oY

oY

Of

Of

55

55

Y

Y

A

A

£4

£4

\A

\A

\Al

\Al

G piges blas L3 e asiYoY S

Sy 53 @y plS a1 Y JSS

153 ey S g YT IS

Sy 5D 69y plS e YT S0

w3y PH ol g ¥ IS

ST PH 1,5 gm0 IS

ey Sl ol gmsa PY S

0 paiges Ll o(MAIKY) sy 0y e Dl g V=Y IS

610 paiges blas ,o(MA/MNHST 6 s yliae Oy wig ~A-Y S

6l paiges Llas oM/ ST (9, oyl Sl pmsis aig =) o -F IS

5l piges blis ,0MOYIKG) gy poandls liae Slpais 2ig,=) 1Y S

S8 paiges blis jo SIPH l5me &l s 259 - VY=Y S

S0 paiged bl o (HMho/em )OTEC 5 ol s aig -V Y=Y JSis

Sl ptiges bli 50 Cgary PH e ol i aig -V £ JSCs

6,10 paiges blas ,o (MQ/l) TDS l5e ol i adg -1 O-Y IS

S8 paiges blis 48 SAR e &l i a3 - VF-Y S

Sl paiges blas ;o Sal as o &l s aig -\ V-Y S

6)‘\)).34.354.3 bl BLESD) Lo )0 u‘)_u_u &s)—\A—YJ Jiu

G,lo pdiges blas jo 1l dus o Dl psd &g - V-V IS

615 ppiged blis s Clos oy Sl pi aig oY ¥ S







R

(ZN, Cd, Pb) gy wil3ld 4 ey —09) 95 4ils09) Ol 9 S Cguy (SO (o)

dgwlo Sl)g anila

S s § 0y s b ool (Fogll crse Wlgiice 605 5 (rio SN ) 9750 (S 3l

39,055 ail30g; Ol 5 gy )0 (pseadlS 5 59y wopms) (eSims D3 (e 2l pshate 4 il (Solslse
S diged 8,5 aloul dilsog, yiw ey 5l 5 5 3oy, Ol 51 gls paiges Liwly cpl jo 5 (> slasllas o,
(u‘;) Sgw )L))_ad.:}o.u .la...uﬁ.a 449.0.1 \N‘e uT )‘éfd.‘}o_: Ko Ja...u93 445.9.4 Ve olaws L )_..0915 9o J..a‘ﬁﬁ Lu 451509)
Sladiges 10 .03 uans (GPS) Slor b cundge olSiws 5l solitnl b (5 ks aiges blis Slaises g o (5,5] o
u‘)lﬁ &J"‘ Q‘JM RUVW) S ‘_,’.c.a‘ u..\.’> oo l) 6); O)LA.C )‘ o fe,«.m)ls 9 Sy 59y ).\aLa.C JS )‘..\.O.A Sgw
t-student ge;1 .o ploul SPSS 181 o5 51 soliwl b bt s,ll cinogs .aias gl sl Vel s sl
opf 5 5ykal (bl Gl calisee Gjlas sl oo laslinl § pnKiw lls clale o o e OB o Cap>
S99 L g_';f‘)jﬂ ).laa )l 9 FUIRY Gfbjﬂ r:s.,.m)ls )‘A.M).‘aa )‘ Lerﬁvml ‘SALQ:)‘ UT als QLM..: C_’Lu A 00y )15 “
gty 3 pgaadlS Clale Lol 35590 03g) (59, g o 4 s 00 AL 5 Gga; (SlBAIged g Caoms 9> | S 5
90 g Cemen oSl jo ol Jlade JBlas 3 OAY-MOKY) aiie oS jo 0y cdale iSlas Conl 009 b
w233l50 olKiwsl Jog (V- VFEMOIKY) JiSTas was)lox oSl jo (g5, cbile s S sanliv (Y/V- MA/KQ)
Sladie .u0,5 caslive (+/FAMOIKY) poresls jlade yiSlas 3T ol jo 0ls oylis |, lada (FV/A-MQ/KQ) Jélo>
S ases 3l g oom B SIS s S 05 Ly Lt jod 1 S lalials OF 3 sgze e g (g5, cile

sy oo ST 4y 4l

w) u?;‘ é@ﬂ «59, ‘fwéls W, 103‘5 A.JS



Evaluation of Goharrood —Rasht River sediments and water pollution to heavy metals
(Zn,Pb,Cd)

Hanieh Nourani M asouleh

Heavy metals in municipal and industrial wastewater can pollute surface water, sediment and
soil. The qualiy of water sources in each area affected by nautral or artificial origin has had
physical, chemical and biological changes. In order to evaluate the concentration of eements
(Zn, Cd, Pb) in Goharrood river sediment and water designed a project due to this it is done
sampling of water and sediment from the river bed.30 Sample of Water and30 Sample of sediment
in every wo kilometers were collected by machine and GRUB and Coordinates of the sample
points were determined by GPS(Global Positioning System). Also in the sediment samples, the
total concentration of Zn, Pb and Cd were determined by atomic absorption spectorophotometer
after extraction. The amount of metals, pH, EC, TDS, SAR were determined in samples water.
Total Pb,Cd and Zn concentration in sediments were extracted by 4M HNO;. Statistical
assessments were done with SPSS. T-student test was employed to evaluate the mean
differences between heavy metals concentration and their standard values for different use
as aquatic life, irrigation and etc. Results showed that water of all stations had not
cadmium contaminated and Zn and Pb contaminated were lower than toxic levels.
Collected sediment samples were polluted by Pb and Zn but cadmium concentration was
trace. Maximum concentration of pb (18.20 mg/kg) in eighth station and minimum
concentration of pb (2.10 mg/ kg) in twenty second station were observed. Concentration
of Zn (101.64 mg/kg) in fourteenth station was maximum and concentration of Zn (37.80
mg/kg) in twelfth station showed minimum amount. In last station maximum concentration
of Cd (0.49 mg/kg) was observed. Pb and Zn concentrations are medium to low befor
reach to city and will be maximum after passing the Rasht city area.

Key wors. Cadmium, lead, Rasht, water pollution, zinc
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